
Centrifugation

A centrifuge is a 

machine used to 

spin samples and 

apply centrifugal 

force to particles in 

a solution to achieve 

their separation.



Shaft

Parts of a Centrifuge

• Rotor is mounted 

on the shaft

• Shaft is turned by 

the motor

• Control sets the 

speed (rpm) of 

the motor



Fixed Angle Rotors

Samples are spun in a rigid rotor at an angle.



Horizontal (Swinging Bucket) Rotors

Samples swing to horizontal during centrifugation.



RCF – Relative Centrifugal Field (x g)

RCF (x g)  =  1.12r
rpm

1000(     )
2

r = maximum radius 

(rmax) in mm

rpm = revolutions 

per minute

x g = times the 

force of gravity

RCF

1.12r
rpm  =  1000 √



Using a Nomogram to Determine RPM, x g

Radius = 100 mm

RCF = 500 x g

RPM = ~2200

Radius = 200 mm

RPM = 3000

RCF = 2000 x g



Separation by Sedimentation

Particles must be denser than 

the surrounding medium to 

sediment at the bottom of tube

Larger particles sediment at a 

faster rate than smaller particles 

of same density

pellet = sediment

supernatant = liquid above 

sediment



Separation by Density

Particles denser than 

surrounding medium will 

eventually sediment while 

particles less dense will 

end up on top.

In a density gradient, particles 

will reach equilibrium (stop 

moving) when the surrounding 

medium is of equal density.



Time of Centrifugation

It takes time for particles to sediment or reach 

equilibrium, so you need to run a centrifuge long 

enough to accomplish the separation you need.

If 10 minutes of centrifugation at 3000 x g is sufficient, 

how much time is necessary at 2000 x g?

t2 x RCF2

RCF1

t1 =t1 x  RCF1 =  t2 x  RCF2 OR

t1  =  10 min (3000 x g)/2000 x g  =   15 min



Balancing the Rotor

A balanced rotor has equal weight 

distribution and swings to horizontal 

(for swinging bucket).


